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FERTILISERS FOR THE WHEATBELT
A review of fertiliser research findings and recommendations
for fertiliser applications to crops and pastures in the 12 to 15
inch rainfall areas

By W . J. TOMS*

N O T long ago, fertiliser to the cereal grower meant only superphosphate f o r cropping.
Today, phosphorus, sulphur, nitrogen, copper, zinc and molybdenum are all important,
and the needs of improved pastures must be considered as well as those of cereals.

We must now know what type of each
fertiliser to use, what rate, the best
method of application and how long the
effect of the fertiliser will last.
Numerous experiments are being carried
out to find the answers to these questions.
Each year, more than 300 experiments
with crop and pasture plants are carried
out in a research programme by advisers
in the Wheat and Sheep Division, and
research officers in the Plant Research
Division.
Phosphorus and sulphur

Superphosphate is still the most important fertiliser in the cereal growing areas,
where its main use is to overcome phosphorus deficiency. Super also contains
sulphur and if it were not for this, sulphur
deficiency would probably be widespread
throughout the agricultural areas.
Sulphur is largely contained in the
organic matter of the soil and is released
as this decomposes. The sulphur is then
available to plants, but it is also readily
leached (washed out) from the soil. After
many years of super applications the soil
phosphorus level is built up because phosphorus is not easily leached, but sulphur

does not build up nearly as much. This
means that as the rate of super applied
each year is reduced there may come a
time when the plants do not receive
enough sulphur. This will mainly happen
in areas of moderate or high rainfall
where leaching is most severe.
Apart from one instance reported in
1967, we have not seen sulphur deficiency
in the 12 to 15 in. rainfall areas where
phosphorus deficiency is corrected by
super application. However, if we consistently used fertilisers which contained
phosphorus but no sulphur, sulphur deficiency could become very common.
This could happen if compound fertilisers
or "triple super" containing little sulphur
were used on both crop and pasture. In
the wheatbelt however, it is likely that
non-sulphur phosphorus fertilisers could
be used for cropping as long as pastures
were topdressed annually with super.
It will be necessary to determine the
minimum annual rates for both phosphorus and sulphur on old crop and
pasture land, and a number of experiments
have been started to determine these
rates.

•THE AUTHOR: W. J. Toms, M.Sc. (Agric.) is Agronomy and Experiment Officer in the Wheat and Sheep
Division and formerly a research officer in the Plant Research Division.
This article is based on a talk delivered to a meeting of farmers and farm management consultants at
Quairading in mid. 1967. The information presented is largely from the results of the collaborative research
programme carried out by advisers of the Wheat and Sheep Division and research officers of the Plant Research
Division of the Department of Agriculture.
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Rates of superphosphate

Although we know that super will nearly
always provide the necessary sulphur, it
is still important to know the most
economic rates of application to provide
phosphate for crops and pastures. Experimental results tell us these rates fairly
easily for crops, but for pastures, where
the cash value of feed is not easily determined, this is more difficult. One assessment of the economic rate for pasture is
that which gives about 90 per cent, of the
growth given by fully adequate super.
In deciding rates of super, each farm
has its own special problems, besides soil
type and past super history. These include
stock numbers, pasture quality, managerial
ability and so on. However, the results of
a large number of experiments carried out
by the Department of Agriculture over
many years do give a guide to the rates
of super which will give best results.
The super requirement of crops on new
land is about 200 lb. per acre, and of
pastures about 170 lb. per acre. This
requirement falls progressively as the
amount of super previously applied increases, until it remains at a constant,
fairly low level. This constant rate is
termed the maintenance rate and for
crop and pasture it would be something
like 50 lb. per acre.
The results are of course average—if
high rates of super had been applied over
the last few years, lower rates would be
recommended. If lower rates or less frequent applications had been given, a
higher rate of super might be needed.
For pasture, super responses in many
experiments have been obtained from
much higher rates in the second year
than in the first, or establishment year.
This is because the super is drilled in
with the seed in the first year, whereas
it is placed on the surface in the second
year—where it is less available to the
plant. Also, pasture growth in the first
year is generally much less than in the
second year, so less super is required.

of the Plant Research Division), to assess
the value of soil testing for this purpose.
However, results so far have not been
better than predictions by the Department's district advisers, although soil tests
may have a use for particular soil types,
or perhaps in modifying recommendations
made by advisers. The CSIRO is also
investigating chemical soil tests to see
whether various modifications can improve
present methods, but it is unlikely that we
will have an accurate soil test in the near
future.
Early topdressing of pastures

Because farmers must take part of their
super requirements early, it is important
to know whether early-delivered super can
be applied at the time of delivery. Because
of the effect of rain or dews the efficiency
of early-applied super is less than that of
super applied at seeding and this loss in
efficiency can be very high on gravelly
soils which require high rates of super for
maximum growth. Sunlight and normal
pasture or stubble fires are not important.
None of our experiments have shown a
measurable difference in efficiency between
super applied early (December) and
applied late (April) on land that requires
only a low rate of super for maximum
pasture growth.
Although little information is available
so far, it appears that early topdressing
of super would be reasonable on soils
needing less than 80 lb. per acre for
maximum pasture growth. This assumes
that December application would be at
least 90 per cent, as efficient as April
application.
Drilled or broadcast super for crops?

More information is also needed on the
use of broadcast super for cropping. However, the following points give a guide to
the use of broadcast super—
• Where medium to high (over about
80 lb. per acre) rates of super are
needed for maximum grain yield,
rates of broadcast super will need
to be about double those for
Soil resting
drilled super.
Soil testing is often advocated as a basis
• Where only low rates of super are
for recommendations for super application
needed for maximum yields, losses
rates. Numerous experiments have been
in efficiency are likely to be
Planted in a Department of Agriculture
relatively smaller.
Programme (organised by Mr. W. Bowden,
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•

The earlier that super is broadcast for cropping, the greater is
the chance of loss in efficiency.
• In some cases where farmers claim
equal yields from broadcast and
drilled super, they are in fact
getting no response to super at all.
• Most farmers who intend to broadcast part of their super would be
prepared to drill an additional
35 lb. per acre at seeding.
Considering these points, my personal
conclusions would be:—
(1) When more than 80 lb. super per
acre is needed for maximum yields
drill all the super.
(2) When less than 80 lb. per acre is
required for maximum yields, drill
35 lb. per acre and broadcast one
and a half times the difference
between 35 and the rate that
should have been drilled.
For example, if 75 lb. per acre
should be drilled, broadcast 60 lb.
per acre and drill 35 lb. per acre.
(3) If you need less than 80 lb. super
per acre and plan to broadcast it
all, it is probably going to cost
you money—either because of
reduced yields, or because of the
cost of extra super needed.
An example
Consider the case where 70 lb. super
per acre is the best rate to drill. Topdressing 140 lb. per acre in April would
cost about $1.90.*
For super purchased in bags and allowing nothing for drilling or short term
storage costs, 70 lb. per acre could be
applied for 90 cents. This is a difference
of $1 per acre. However, since we are
applying a higher rate of super with the
broadcast application, it will be possible
to reduce rates In subsequent years. Allowing a 50 per cent, residual effect for the
additional super broadcast, this difference
in cost might be more like 50 cents.
If by using broadcast super the whole
crop goes in an average of one day earlier,
and if yields are increased by one bushel
for each week of earlier planting (which
experimental results indicate could be

reasonable), this would mean an Increased
return of about 17 cents per acre, and
reduces the loss to about 33 cents per acre.
You may be prepared to suffer this loss
just for the physical convenience of not
handling super—that is, of course, if your
contractor spreads your super evenly. If
he does not, your losses could be considerable.
Broadcast super for cropping should be
applied as close to the break of the season
as possible, otherwise losses due to early
application may be nearly doubled since
double the rate of super has to be applied.
Sources of phosphorus

The Department of Agriculture has compared a number of different sources of
phosphorus, such as basic slag, ground
rock phosphate, calcined rock phosphate
and other treated rock phosphates. These
sources, at least in the first year or two
after application, have not been as effective as superphosphate.
In 1966, a "triple" super was tested at a
number of sites. It appears that at equal
phosphorus rates, this fertiliser is as good
as normal super as a phosphorus source.
In two experiments however, super gave
higher yields than "triple" super, but this
was shown to be due to the sulphur content of super. At least in some situations
therefore, it seems that concentrated
superphosphate may not be as suitable as
super.
Copper and zinc

When evidence of widespread copper and
zinc deficiencies in Western Australia was
first obtained, recommendations of application rates for these elements were based
on limited experimental results. It was
realised that in some situations the recommended rates would not be ideal, but it
was better to apply them than to wait
until all the different situations had been
investigated.
The recommended rates worked fairly
well, and experiments in the 1950's concentrated on defining areas of response to
copper and zinc rather than determining
minimum rates of application.
A few years ago an assessment of all
our copper and zinc experiments indicated
that we obtained much larger increases in
* Figures In this section are based on June. 1967 prices. yield on gravelly soils than on sands, and
488
Journal of Agriculture, Vol 8 No 12 1967

0

fl4

Al I f ^1:1 ^ « / )

f ^ t r/^ra\

/SK3

FARMERS
ARE CONFIDENTIALLY ADVISED
To Contact Directly

02
«•

GERALD'S
ELECTRIC

177A MURRAY ST., next to Ahems—in lane upstairs. Tel. 23 4589

BARGAIN
ELECTRICAL
FURNITURE

SHOPPING

PHOTOGRAPHICS
CARPETS

GIFT ARTICLES
JEWELLERY

CHOOSE FROM 20,000 ITEMS
LOWEST TERMS IN W.A.

SEE US LAST!
DIAMONDS

•TJBITUnt

After you have been everywhere in town, really shopped around, bring
your best price to us, you'll leave us happier with more in your wallet.
We can guarantee it!

KNOWINGLY GERALDS WILL NOT ALLOW
ANYONE TO UNDERSELL THEM
Fans, A i r Conditioners, Cake Mixers, Can Openers, Car Cleaners, Clothes Dryers, Coffee Percolators, Cookers, Deep Fryers, Frypans (all sizes), GriOers, Rice Cookers, Rotisseries, Saucepans,
Pressure Cookers, Defrosters, Dishwashers, Exhaust Fans, Floor Polishers, Gas Ranges, Hair Clippers,
Hair Dryers, Hot Water Systems, Ice Boxes, Infra-red Lamps, Irons, Jugs, Juke Extractors, Kettles,
Lamps and Light Fittings, Lawn Mowers, Radios, Radiograms, Record Players, Refrigerators, Sewing
Machines, Shavers, Steves, T V s , Tape Recorders, Washing Machines, etc., e t c

GIFTS

UOfT

Firms

COUNTRY MEMBERS COUPON: I would like more information
about
NAME
ADDRESS
177a Murray St., Perth
Tel. 23 4589

GERALD'S ELECTRIC

»460-(j|

Please mention the "Journal of Agriculture of W J U " when writing to advertisers

Journal of Agriculture, Vol 8 No 12 1967

Olympic toughness
means something
in cutting tyre costs
Heavy-duty Olympic truck and tractor tyres are tough.
Scientifically-designed and built for maximum service in any
farming operations. And they'll cut your costs to the bone.
Olympic know how you depend on tyres 'round-the-clock'
at harvest time, trucking stores back ofBourke, seeding,
cultivating, the lot. So Olympic, t/ie 100% Australian
tyre, is built exactly right for the most rugged work...

Olympic

get on to O/ymp/c-tfie tough one!
AT BEAUREPAIRES — TYRE DEALERS —AND SERVICE STATIONS — EVERYWHERE

TISo/««

ttotse mention ttw "Journal of Aflricultm* ot W.A.." when writing to atfvortfeon

Journal of Agriculture, Vol 8 No 12 1967

that in areas where zinc applied alone
reduced yields, copper and zinc applied
together gave lower yields than copper
applied alone—in other words, the ratio of
zinc to copper was apparently too high.
The recommendations were altered and
at the same time Mr. Gartrell, of the Plant
Research Division commenced numerous
experiments to test copper and zinc
application rates. In general, these have
supported current recommendations of
5 lb. copper sulphate and 1.5 lb. zinc oxide
for gravels, and half these rates for sands.
When the copper and zinc recommendations were changed, experiments were also
started to study the effect of these changes
on the residual value of the applications.
These include both grazing and cropping
experiments. Although a number of such
experiments have been carried out in
previous years, there is no evidence that
a second application of copper is warranted for cropping in the medium and
lower rainfall areas. Therefore, at this
time, we would recommend that copper
should be applied only once to any paddock
as long as it receives recommended rates.
Copper sulphate is the only copper
source used for fertilisers in Western
Australia. In the past, various copper ores
have been used and many (when finely
ground) are quite satisfactory. However,
unlike the ores, copper sulphate is a
uniform product and can be used with
more confidence.

•

•

Our pastures are generally low in
molybdenum and sulphate, and
low levels of these help the sheep
to utilise copper in the pasture.
Diagnostic techniques are not
sensitive enough to recognize mild
copper deficiency in animals.

Zinc
Oats are more sensitive to zinc deficiency
than other crop plants, and as long as no
symptoms (blackened lower leaves) are
seen on oats, an area will have sufficient
zinc for other cereals or pasture.
Zinc deficiency has not reappeared on
land that has been treated once with
recommended rates of zinc fertiliser.
Plain super contains small but very
important amounts of copper and zinc,
although the level present depends on the
origin of the rock phosphate used. Plants
grown with a zinc-free source of phosphorus may be acutely zinc deficient, yet
plants grown with plain super can be
largely free of symptoms. Such impurities may be sufficient to replenish the
soil's copper and zinc so that further
applications are unnecessary after the
deficiencies are cured.
Molybdenum

Use of molybdenum is warranted on
most light land in the 12 to 15 in. rainfall
belt at the rate of one ounce of
molybdenum equivalent per acre. Molybdenum should never be used more than
Copper and stock
once on one paddock. In the high rainBy world standards, our pastures are fall areas, one dressing has lasted 10 years
low in copper, in spite of the large amounts or more, and in the wheatbelt the residual
of copper fertiliser that have been used. effect should be much longer.
However copper deficiency in grazing stock
Since high levels of molybdenum may
is now rarely recognized in the West induce a copper deficiency in animals, it
Australian wheatbelt.
is important not to use too much
This could be due to a number of factors: molybdenum. Also, molybdenum should
• Copper is much more available to never be sprayed on dry or green pastures
the animal in dry feed than in that are to be grazed within a few months
green feed and our long period of of application because the amount of
dry feed helps the animal to get molybdenum taken in by the animals
could be dangerous.
more copper.
•

Sheep often have access to paddocks of heavy land where there is Nitrogen
The Table below summarises current
no copper deficiency and can store
enough copper in their livers to recommendations for nitrogen application
see them through lean periods in to wheat crops. It was prepared by Mr.
M. G. Mason, of the Plant Research
copper-deficient paddocks.
491
Journal of Agriculture, Vol 8 No 12 1967

Recommended rates of urea for wheat

New land, first crop
N e w land, second crop
Old land, legume, first crop ....
Old land, legume, second crop ....
Old land, n o legume, first crop
Heavy land

Annual Rainfall
Less than
13 In.
13-18 in.
30

50

35

60

0

30

30

75

35

65

0
(Based on mld-1967 prices.)

0

Division and is based on all trials with
nitrogenous fertiliser since 1959. The
figures should be used in conjunction with
other relevant facts rather than as definite
recommendations because results will vary
markedly on different farms, depending
on individual farm situations.
In the 1960's, conditions in the eastern
wheatbelt have been more favourable to
nitrogen response than would be expected
on the average. Nevertheless, the figures
should give useful trends.
If the indicated rates were used there
would be a risk factor of about 25 per cent.
—in other words, an average of one crop
in every four would not give a profitable
response. An interesting point is that
response to nitrogen has tended to be as
great or greater with second or succeeding
crops after legume than with crops on
new land.
For practical purposes, the residual value
of nitrogen in the year following application is negligible, although when high
rates are used a large residual effect may
be obtained.
Of the nitrogen sources tested (urea,
sulphate of ammonia, calcium ammonium
nitrate, sodium nitrate, ureaform, and
anhydrous ammonia), urea is the best buy.
However, urea has a major disadvantage
in that it can not be mixed with super. It
is also risky to let it drop down the drill
hose with the seed because it may harm
the germinating seed if a dry spell follows
seeding. Stands have been thinned out
even with rates as low as 40 lb. urea per
acre.
Since it will be manufactured at
Kwinana, anhydrous ammonia has become
an important source of nitrogen. However,
application rigs are not suitable for

delivering low rates of ammonia. Twenty
pounds of anhydrous ammonia is equivalent to 36 lb. of urea, and such low rates
cannot be uniformly applied. Even rigs
used for experiments do not apply low
rates satisfactorily and this makes comparison of ammonia and other sources
more difficult.
Anhydrous ammonia has given its best
results when placed at depth into moist
soil and as close to seeding time as possible.
In very sandy soils, placement as deep as
8 in. has given best results, and a depth
of 6 in. or more in most sandy-surfaced
soils is desirable.
When anhydrous ammonia is applied at
seeding and at depth, it appears to be
more effective than urea, even though it
is not so available to plants early in the
season. In most cases however, ammonia
is obviously going to be applied a considerable time before planting and will probably be applied at a depth shallower than
ideal. Under such conditions it should not
be more efficient than urea.
A rate of 40 lb. per acre applied on a
farm 150 miles from Perth costs $4.38.
Urea at 72 lb. per acre, including freight
to siding and farm and including 30 cents
per acre application charge, would cost
$2.64. Thus, the ammonia would cost $1.74
extra per acre.
By using a special coulter, and by crossing the rows, ammonia can be applied to
crops after they have started growing. In
one trial testing this method, response
was reduced by up to four bushels an acre
when the ammonia was applied two or four
weeks after planting. It is likely that part
of this reduction was caused by physical
damage to the plants.
Currently used sources of nitrogen are
not particularly efficient and less than
half the nitrogen applied usually finds its
way into the plant. From the results of
a large number of "time of application of
nitrogen" experiments it is fairly clear
that nitrogen should be applied as close
to seeding as possible in the eastern
wheatbelt. In areas of medium or high
rainfall, at normal times of planting,
nitrogen can be applied up to three weeks
after seeding. Big losses can occur n"
nitrogen is applied a few weeks before
planting.
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Compound fertilisers

Compound nitrogen-phosphorus fertilisers came on the market recently and
are now being tested widely throughout
the wheatbelt.
Compound fertilisers could affect seed
germination, but it is unlikely that they
would be released if they were dangerous
in this regard. Their main disadvantage
(apart from price), is that once the level
of phosphorus to be applied is determined,
a fixed level of nitrogen must be used.
It is therefore likely that either too much
or too little of one of the components will
be applied.
Since they are drilled with the seed,
compound fertilisers should have some
advantage over super and urea combinations because the nitrogen should be less
available to weeds. From the 1966 results
published by CSBP it appears that the
efficiency of the compound fertilisers is
similar to that of super-urea combinations.
orassium

Most sandy soils have low levels of
potassium and we have seen potassium
deficiency on pastures at a number of

places in the cereal growing areas. However, areas deficient for pasture are not
generally deficient for crop although a
response to potassium by crop has been
obtained at Wongan Hills Research
Station.
Just as nitrogen usage has been greatly
stimulated by reduced prices, any major
reduction in the price of potash fertiliser
could encourage considerable use of potash
on some sandy soils of the wheatbelt. At
present however, a large consumption of
potassic fertiliser in wheatbelt areas
appears unlikely.
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VACANCIES A T MURESK
A number of vacancies exist for first-year pupils at Muresk Agricultural
College in 1968.
Applicants for the two-year course should contact the Principal, Muresk
College ('phone Northam 221341) before Friday, January 19, 1968.
Intending pupils must have passed fourth year standard in English,
chemistry, physics and mathematics.
The vacancies occur because some applicants have postponed their
enrolment at the College to commence the new up-graded diploma course
which starts in 1969.
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